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Appendix 1: Student instructions. Prior to the start of the CREATE discussions, students received detailed instructions that guided them through the process of dissecting the literature (A). Students also received the rubric that instructors used to grade their assignments prior to the due date for the first set of homework. The instructors gave back the graded homework along with the completed rubric (B) .
How to read and analyze primary literature
Adapted from Hoskins et al., 2007 Genetics 176:1381 -1389 As you read the article, work through the data as if you had generated it yourself.
Prior to the first discussion session: As you read the introduction: 1) make a list of concepts that are important-make a concept map to show how they are interrelated; 2) make a list of concepts that you have questions about-and then use textbooks, reference material and (as a last resort unless you're using it to look for scientific articles) the internet to find answers. Don't come to class expecting all your questions to be answered! Read the Materials and Methods section (even if it's not the next section in sequential order after the Introduction). Then, go through the Results section figure by figure and, using the information in the Methods section, "work backwards" from the data presented in each figure (or table) to determine how the results were obtained (meaning, what experiments were performed).
 Make a diagram (using drawings) of each experiment that illustrates the methods used. The purpose of these diagrams is to depict what was done experimentally and not to re-create the results!  Annotate the figures in the article by adding clarifying labels (for example, which panels are negative or positive controls, writing the names for the different dyes or antibodies observed in each panel).  Write your own descriptive title for each diagram and figure (you can't just directly paraphrase the figure legend-be creative!!).  Identify the question addressed or hypothesis tested by each experiment performed. Write these questions or hypotheses above the figure or table to which they apply.
After you've read and analyzed the Results section, make a list of the conclusions you (not the authors!) derived from the data presented.
Prior to the second discussion session: Make a list of potential "follow up" experiments to address any remaining questions or any weak points that you detected while reading the article. Bring these lists to class to aid you in contributing to the discussion.
Read the Discussion section of the article. Make a list of the authors' conclusions and future directions and compare it to your list. Which list do you prefer? Would you add any of the experiments suggested by the authors to your list? Do you agree with the authors' explanation of their results?
Homework for the discussion sessions: Hand in at the beginning of each first discussion session: 1) concept map (5 pts.), 2) diagrams of experiments performed (10 pts.), and 3) copy of article with figure annotations (10 pts.). After each first discussion, you will construct a concept map using results presented in the article as well as the conclusions you derived as central concepts and creating linkages between them that indicate the logical flow of ideas in the article. This will allow you to integrate the different components of the article into a "big picture." You will hand in this concept map at the beginning of each second discussion session (5 pts.), along with a list of "follow up" experiments (5 pts.). Stated in their own words, not using phrases from the article.
Diagrams
An explanation of why this study is important and what the authors hope to accomplish.
Placement of the study into a historical context for this body of research. Formulate the hypothesis being tested in the study.
Correct hypothesis.
Hypothesis is in the correct format (a concise, testable statement).
Stated in student's own words (an incorrect hypothesis does not obtain this point). A complete determination of whether the results support the hypothesis or not, using the description of the results.
Conclusions denote student understanding of the "big picture" of the study.
A plausible and complete explanation of why the results do or do not support the hypothesis. Weakness in experimental design, data interpretation or data analysis (i.e., not stylistic or related to grammar).
Identifies a change that would strengthen study.
Weakness found is particularly insightful. Explanation of why the weakness was selected is clear and makes sense. Explanation of weakness has depthit's not superficial (like " Figure 1 was missing a control" instead of "the control that was missing in Figure 1 means that the authors can't claim that the treatment is accumulating protein X").
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Judge the data presented and the experimental setup used to find a strength of the study.
Strength in experimental design, data interpretation or data analysis (i.e., not stylistic or related to grammar).
Strength found is particularly insightful.
Explanation of why the strength was selected is clear and makes sense. Explanation of strength has depthit's not superficial. Question or hypothesis for further study posed.
Example of further research includes a description of an experiment or study.
Example is explained clearly and coherently.
Example is particularly insightful or non-obvious.
An explanation of why this next experiment is appropriate/worthwhile as a subsequent study. Appendix 5: Questions that were used in the student end-of-semester survey. Survey was designed using the SALG template (http://www.salgsite.org).
Presently, I can…
Critically read scientific articles Find pitfalls in experimental design and/or faulty data within scientific articles While reading an article, recognize the hypotheses that scientists used to guide their studies Propose hypotheses to guide scientific studies that I will undertake Identify patterns in data Identify the "big picture" that serves as background to a particular scientific study After reading a scientific article, think of "next experiments" that the authors could do. 
